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INVITED COMMENTARYCommentary on ‘Strain Measurement of Abdominal Aortic Aneurysm with
Real-time 3D Ultrasound Speckle Tracking’
A. Chaudhuri *
Bedfordshire Vascular Unit, Bedford Hospital NHS Trust, Kempston Road, Bedford MK42 9DJ, United KingdomThis paper by Bihari et al. introduces a novel ultrasound
(US)-based tool in the biomechanical assessment of
abdominal aortic aneurysm (AAA)s.
AAA rupture is fundamentally a biomechanical problem,
wherein aortic peak wall stress (PWS) exceeds wall strength.
However, most published studies focus on the biochemistry
of wall degeneration i.e. the process eventually leading to
rupture; relatively fewer actually focus on the actual
rupture mechanics and the predication thereof. The
complexities of ﬁnite element analysis (FEA)1 are perhaps
a reason why it still has not found uptake amongst the
general body of vascular surgeons/radiologists.
An alternative, possibly less complex, biomechanical tool,
as indicated in this paper, with possible clinical applicability
is therefore a welcome thrust in that direction once more,
with the emphasis on examining the AAA as a 3D structure.
However, it not only irregular geometry, as the authors
suggest, that leads to differences in PWS, but also wall
stiffness variations, something that laboratory modelling
has not addressed thus far.2
However, an US-based technique has to be attractive in
minimising radiation as well as being cheaper, with obvious
potential in being used to predict small aneurysm rupture,
as suggested in FEA-based studies.1
There are some issues in the otherwise thorough exam-
ination of the model, which is accompanied by excellent
graphics:
1. Strain reﬂects physical distortion, rather than the actual
forces exerted on the aneurysm (strain ¼ stretch,
stress ¼ load). The paper gives no direct indication as to
how PWS might be calculated from strain, and therefore
runs into a problem of needing to fall back on FEA e
which then defeats the purpose of speckle tracking e as
corroborated by the authors suggesting (outside the
scope of the paper) that there is ongoing research to
translate such results into stress by coupling in vivo non-
invasive strain analysis with inverse FE modelling. Strain
is only a formal accompaniment to the numerical elastic
properties of any ‘substance’ such as aortic wall for
modulus calculations, as the authors are aware, and
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In not providing a Young’s modulus for the model, PWS
cannot be calculated, which is a fundamental
shortcoming of this paper. The strengthestiffness
differences between silicone and AAA wall are
acceptable within the general limitations of any
laboratory set-up.
2. Validation with the laser scanner and video
photogrammetry is an excellent aspect of this study.
The discrepancy between the size of the aneurysm and
the maximum ﬁeld measured by the laser micrometer
poses minor limitations.
3. Examining the AAA in 1 cm3 cubes clearly then looks
well into the aneurysm sac, and therefore this aspect
needs ﬁne tuning, given that thrombus is not factored
in.
4. Given the non-Newtonian nature of blood ﬂow, it is
therefore important that experimenters get the ﬂow
set-up correct. The paper therefore fails to inform those
with a biomechanical interest as to how realistically the
authors attempted to set the model up.2 Pulse pressure
and MAP e indices all vascular surgeons know e have
no real bearing on PWS in any case and are quite
irrelevant in the biomechanical context of AAA rupture.
Furthermore, absence of a Reynolds number fails to
qualify the ﬂow as laminar/turbulent. The authors fall
into the trap of ignoring this as turbulence itself will
likely generate variance in wall movement, implying
over-simpliﬁcation of the set-up/results. An indicator of
this is the fact that most aneurysms seem to rupture at
the inﬂection point, something not touched upon in this
study.3 From the purist ﬂuid mechanics angle, these are
clear deﬁciencies in the set-up.
This paper clearly conﬁrms speckle tracking as a novel
and exciting method to assess AAA wall motion in 3D and
its potential to apply this in prediction of rupture risk, which
would seem to be the Holy Grail in AAA screening, but will
then need uptake from vascular surgeons, radiologist and
even vascular technologists. The outputting of the results
needs to translate from strain to PWS, clearly.
There are training issues involved if this were to be
introduced into a screening programme e can this be
realistically applied in a hospital/community setting given
that US slots for screening are 10 min? The authors suggest
15 min for the scan, and 30 min for processing. On the ﬂip
side, many patients die with small aneurysms intact,4 so
how many such scans can this actually justify over and
A. Chaudhuri 325above simply using diameter criteria? A larger series in
human subjects is now needed, and incorporation into
a screening programme(s) would seem a logical test option.REFERENCES
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